The Rotliegend formation are common research area because of hydrocarbon accumulations. The multiple waves can distort seismic image and cause incorrect interpretation. The aim of this paper is to check if observed bright spots on the elevated zone of the profile AGH28511 are caused by gas saturation or intra-layer multiple waves. The verification of influence of multiple waves was made by 1D seismic modeling. The results show that impact of multiples is small, and observed weak reflected boundaries in Rotliegend are reflections of real seismic boundaries which can be gas saturated.
Introduction
Rotlinged formation which contain hydrocarbons accumulation are still subject of interest of petroleum geologists (Marzec, 2013) .
In order to identify the structural features and the possibility of gas saturation of Rotliegend deposits in the Polish Lowland, seismic profile AGH28511 was made (Górecki, 2010) .
From the petroleum point of view, the interesting elevated zone of Rotliegend is located in the central part of the profile AGH28511 (Fig. 1) .
The presence of strong reflections from seismic boundaries of the Zechstein may be a cause of intralayer multiple reflected waves from the boundaries of a salt (Na1) / anhydrite (A1D), which would be recorded at the time corresponding to Rotliegend formations. In such a situation, weak reflections seen at sub -Zechstein formations may be a record of multiple waves, not primary reflected waves from the boundaries of Rotliegend.
To check if the observed seismic image can indeed be a mapping of gas saturated zones or the effect of intra -Zechstein multiple reflections, seismic modeling in 1D version was used.
Method
On the area of interest there is no deep well, which allows for an unequivocal seismic to well tie and evaluation of multiple reflections role in the forming of Rotliegend deposits wave field. Due to this fact a W11 theoretical well was constructed. It was located in the center of elevated area.
Calculated acoustic impedance curve from W11 well was used to estimation of multiple reflections impact in the recorded wave field. Velocity and density from existing wells were used to calculate acoustic impedance for W11 well by appropriate adjustment the thickness of the layers of the theoretical well. The next steps in estimation of multiples impact at Rotliegend wave field within W11 theoretical well included: (1) calculation of synthetic seismograms in primary reflections version and full wave field (GeoGraphix system), (2) subtracting the calculated seismograms to obtain a multiple wave field (Hampson-Russell system), (3) subtracting the calculated multiple wave field form seismic traces which were recorded in the immediate vicinity of W11 well (HampsonRussell system). The final results of the performed calculations are shown in Figure 2 . Fig. 2a -is recorded seismic traces in the vicinity of W11 well, Fig. 2b shows the result of step (3), that is the recorded wave field with deleted theoretical multiple reflections. The impact of multiple waves is illustrated by comparing the acoustic impedance that was calculated for recorded wave field (Fig. 2c) and for recorded wave field after subtraction of multiple waves (Fig. 2d) .
In direct comparison of full wave field (Fig. 2a) and wave field after subtraction of multiple waves (Fig. 2B) it is difficult to assess the differences between them. However, these differences are clearly visible on the combination of impedances which are calculated from both seismic records (Fig.2c) . Comparison of impedance (Fig. 2c, d) shows, that at the analyzed area the impact of multiple waves on Rotliegend seismic image is small and limited mainly to a slight decrease in impedance. It can be assumed that the observed weak reflecting boundaries within Rotliegend correspond to actual seismic boundaries.
Conclusions
This paper presents a methodology for the identification of multiple waves and estimation their impact on the development of seismic image at Rotliegend formation. Using 1D seismic modeling found that the analyzed area impact of multiple waves is small, and observed weak reflected boundaries in Rotliegend are reflections of real seismic boundaries. The answer to the question of gas reservoir present in this Rotliegend zone are still open, at least until the time of the next stage of research which are 2D modeling. 
